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HOCKEY STICK MANUFACTURE 



ABSTfiAC'i' 

The method di SGlciRP.d n.s fnr making hollow- 
handled sticks Ju f 3 hr-e- re t" forced plaatjc, 
The method is to moultf the stick handle in 
tiii>uMs that run the full length of the handle. 
The (new Id s comprise & core ?jnri a channel. & 
rea in-and-fibr e mat is sQueezed between t*ie 
cor-e antf the channel. The hollow handle cati 
be Penned either by glueing two U-shaped 
components (1^,16) together one inside the 
other or hy trapping Ui$ rust: (£?> around a 
mandrel (£4), in v?hich case fcfre iBflnrtrel is 
withdrawn lengthwise ui'lur curing. The stick 
blede (29) may itself he inserted in the 
channel (25) in which case bhe mat of the 
handle may be arranged tD Gtturap the blade. 



This $nv«ntion relates to the manufacture of hotkey sticks, 

The traditional material for hockey sticks is wood, and 

the stioks are warle by glueing a vootferi blade to e wooden handle, 

I'hc Joint is spliced and carefully wade so that usually the joint 

1 b not the fiT*t area to ffjil 1f the atiek is subjected to abuse. 

However f wood expansive, and a good deal of 

production quality control is needed if the joint Is to be 

consistently reliable- Also, wootf splintery when it breaks. Many 

i 

injuries hnve h«e/i caused by the splintered ends of broken 
Ifl sticks. 

PRIOR Afl T 

Attempts have been made therefore to provide huokcy 
stir'xs i» plastic msteriaJlSi In Canadian patent No- B?3, J !8S 
(issued 15 June 1971 to FRASJCIO a stick bantile is niatfe by winding 
f:ibre3 over a msnrtre] and setting those fibres in resin j which is 
left to cure. 

In U.S.A. patent No. i| , 0&6 # 11 5> (issued. 15 April t576 to 
SWKE'l> ci stink handle? is made by an extrusion or ^Bwi/ig process, 
20 termed pullti*uSJ1.&n ¥ This is a generally continuous process for 
making hollow sections in Glass fibre reinforced plastic 

The manner of Attaching blades to bandies has been the 
gui>_1ect of a number of previous proposal and besides the abr;v* 
the following patents are typic&l of those that contain relevant 

teanh i.ng£ s 

U »S , 3,961 ,790 - & June 1976, MlLl-XfiAH 

3,934,87b - 27 January 1976 a EASTOK 

4,358,111 - 9 Bo¥«wfa H r 1962, HcKIHNOU 
All of these previous proposal^ have involved 



X2Qi>l\0B 

^ on? promise. It is the aim of the invention to provf.de 3 manner af 
?nanu^flctUT\i ng hockey ati«k:3 :ir* fibre- re Iftforced pleifiti* material 
in which all the important aspeottf of performance can he 
maximized together t without undue expense- 

BRIEF frESCRIPTIOfl OF THE INVENTI ON 

In the invention, the ?i^ndie in rauulded in elongate 
moulds- A channel as long as the handle is formed in one mould 
and the resin- impregnated fibres tin mat form) arc laid over or 
±0 the chsndel. A core pres&es the m^t into Uic channel, along, 
the full length of the channel * (The terra "mat 11 is used in this 
specif i<:at,i cm Ahould not be construed as referring only to ttre 
kirpd of vox e.[>rr.rtojil y called "chopped strand mat" in fibre plastic 
technology. The term gtinericolly Include^ frhoppad strand mat, 
woveri-ruvin^ mst t and other styles in which the filaments or 
fib^e* are arranged in wat form.) 

As will be described Later, the handle can cither be 
ifiAdft as two U-shaped sections which a-*<s eiucid together, or the 
handle can be made aa 5 single section wrappod around a mandrel, 
wM^o fcs later removed after the re&in hafc eurod. Ii> either 
case, the benefits of the cor e-vithin-a- channel manner of 
moulding the handle hay Uies* benefits: 

1) The section of the handle can be varied. The wain 
leftists Of the handle casi be the tradi fcion^i reotan^ular section 
that i$ favours by pla.yors, while the lower end p:f the handle 
can be shaped to the W^st advantageous and strongest prnflle to 
receive the* blade, This, ability for the section tr> be charted 
according to the r<*q i/i rements of the different region of the 
handle may be cionir asL^d tilth the very limiting restH.ctJ.nn:* of a 
handlo formed by an extrusion process. 
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?) The fibres may be laid iu the proportions Tor thf> 
heat performance baiQi?c<5. Tba ratio of the fibres laid iengthwi se 
tr> th&$f? laid fw>p-Kisc can be adjusted, net only hernJlo-fcu- 
handle > but at different locations on the one handle. The w^ll 
thickness of the handle also may be easily adji'tftad for the bent 
results . 

3) The oustide aurfano of the ha/idle is smooth. This 
sorfnee is derived from t^Rt of the mould; virtually »o finishing 
is needed, other than trimmJng at the impuid jiar tine-line . t>ood 
10 dimensional repeatability is achieved. The external corners may 
be of small -radium (aa they are in wooden handles).. 

*0 The handle is hollo w r and the waUs m^y be relatively 
thin yo,t r»trong + so that the h«n<lie itself is light. 

5) The monjicr of making the sticks is sitople yet also 
efficient, a? w?ll be deaaMbed below. Very IjttJe hand work is 
required * 

Iu en embodiment of the invention , tKe operuLion or 
making the handle and of attaching the handle to th* Lladt> are 
carried out simultaneously. This is extremely »cc>imjnienl and 
20 provides a Yery strong hockey stick. 

The blade uf th? stiok m&y be made itself of fibre- 
reinforced plastic t or it ma/ be of wnotf, of may be a plastic 
in jection-wguidirjg „ 

DETAIL ED PESCaiFTSPK Vi-' P « IrI K « If HE l> EKTJODIKE&XS 

Figures 1 and 2 are cr*oy«- Sections of press-moulds at 
different stages of closure; 
^ 7 Figure 3 l$ ft ara&a-fceotion of a hockey stisk handle; 

Flgwro 4 ic a view of ft hockey stick during 
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construction ; 

Figures 5 and 6 correspond to Figures 1 arid 2 but &how 
other press-moul d*; 

Figure 7 ip a p**" af ^ mould during manufacture Of a 
hoofcey stick; 

Figure & ^. cross- -section on iine A-A of Figure 7, 

figure 1 shows a pair of m>mpl&nient3ry moulds for uae in 
a press. A channel -shaped lower die 11 arid & core 12 are fl)OUrilV£>cJ 
respectively ifl the relatively wovfeble pa**ts of M>e press. When 
the press closes, th<_> core 12 enters the channel VJ of the 
ah.*nnel- shaped die 11. The channel 13 e*l«ftds in an elongate 
manner at righA angles bo the plane of the figure. 

In Figure 2 r r,h£ press has clv3ed t and the core has 
entered the channel t<? 3i>ch a degree ss will leave a o!eara]ie6 10 
between the ot>re and the channel, 

A length Of resi ^-impregnated Getting 14 of t<l£ss fibres 
is placed over the die VI, and becomes t/'aj>psd betv/een Uie core 
12 <md the channel 13 when the press in closed. The core 12 way 
be clamped to the die 11, and the core and die then removed f j on 
the press while the resin cures, or toe moulds may be left in 
plane in the press while the rosin cures* 

When the retiin :L«j cured, the c*ore 1? is reracveti from the 
channel 13, either by siMply lifting the tore out, or by ali<i£ng 
the oore lengthwise along the chanvigl* The cured resin wat iv 
then removed from the dhannel* 

The olongate piece 15 of cured resin, reinforced with 
tho glass fibres, :i» U-shaped in oros»-section . The piece 1 5 
will form part of the handle of the hockey ati.ck. Another auch 
If-Eihopcti piece 16 ifc prepared in the same manner, except that the 



overall width of the section of one picoe ?5 dimensioned to 

fit tightly between the arms of tlie U of th* oth^r piece 16* 

The two pieces 15 t 1<> arc glued together Rloti& their 
length »i> a.3 to Torn a ngllow rectangular tube, which will fr* tht? 
handle 17 of the huckey stick, as shown In figure J. 

The U-section of the pieces 13,16 1.3 uniform throughout 
most of thfc Ifcn&th of tho handle. Towartfa the bottora of two 
handle Vf tho pieces &re tapered: the handle beoomea le^s in 
thickness in that it tapers down to the BlaiuneKS of th<i blade 1$ 
3 <> of the stick, but the handle 1? also increases arj to i bs vertical 
tjeigtlV irs Vftat tJio height tapors out to that of the blad* 1 !K 
This aspe&t may Figure 

The boiiow interior of the handle 17 is open at the very 
bottom of the hs/idle, and comprises a slot 21. 7h? olarte 19 is 
provided with a spi&ot 22 f which is shecped to fit the slut i>1. 
The >?pi(*ot ?2 ts £lu&d into the slot 2\ to Rttach the blade bt> 
tli*> handle. The transition between the handle section and the 
bfcade section of the handle is done at the bend 20 of the stick* 
may be seen in Figure ^, the angle at which the blade spigot 
2n enters t*u> slot ±3 substantially inclined to the 3 en^th of tho 
handle, which provides a Eood strong joiyit* 

Figures 5 to 8 show another manner of manufacturing 
hoefeey sticks* Again, the lower die 23 of the press i& ohminel 
shaped* The cofe 24 .is not now woufit^d for movement with the 
preais, but takes Uie form of a mandrel which 1r adapted to lie irs 
the channel 25* h p?.unger 26 moves d*>vnv*ard:i into the channel 
27 when the preaa closes, and the arrangement is such that a 
clearance id left all round the core 2^. 

To roake a handle , a piece of matting ?f is wrapped 
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around the c^i-p ?f| , the -edties beixi^ over- l?;pp»ed on top of the 
toi e . The wrapped no re L$ t.lien squeezed in the? press. 

The bottom snd of the core 24 is located in the channel 
£5 in the maimer shown in Figures 7 and Bj With the p-resa operi, 
thp M sr5e 29 of the stiiilc is fitted tightly i.nlu a slot 30 in th£ 
3ie 23, The fit is such that t,ii«a blade 2? ie firuljr held in the 
die 23, and such that re*ui dr. the channel 2 l 3 iii contained 
against lockage between the *itie* nf 5,h* slot 3D and the sides of 
the blfecte 29. The cor& 2*f fits onto a .spigot 3* of the blade 29, 
10 &o that the £or& i& h*ld in place by the? blade. 

"Wrapping the core 24 in the cnat £Y is done 30 as to 
Usave a portion of the* mst extending beyond the r,nrti. This 
portion then entraps the blado £9. 

Swah a Joint is very strong. Yet it wa& formed at the 
sawc- time as. thic handle uus iftBCte. Th* savings in production 
costs are substantial , The roat covers and eatencis over the wflolc 
joint are^p providing ^ robust, rigid bridge between the handle 
and the biade, 

when Lbt: resin has curetf, tha ^ore or ma/jdrsl 21 can be 
20 r^nov^d from the inside of the handle: the oort? of course was 
eoatftd with release agent prior tu being, dropped 3 ami bIsu tht 
core har> o alight draft anple to ea$* removal. 

The miit usad to mafre the ban<Ue may be chopped strand 
mat, or it may be woven-rovj fig. msi t Preferably, however, the mat 
is cfiade by arrarpinp the fibres in a manner e0pecSUl2.v applicable 
to tho invention, 

27 The fibres are provided a continuous roving a roving 

being a loosely packed {not tw.LsfcecO bundle of filaments some 3 
wro wide and around 0*2 mv\ thick, The roving is cut into lengths 
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3y long ss the handle, and the lengths are laid beside each 
other, oither in tno channel, or on a sheet of plaatiD draped 
over the channel . This ia don« with tho roving in s dry stat*, 
Th* 'Length* are pan ked tightly t,ED^«ther to form a Oense mat* The 
w^t may be just one roving thick , nr it tuay fce two or more 
rovings thick. 

Ns^itt is poured over the mat t ?ntf the n?at pressed in the 
press as described above- The deu^e* ai* compression n» spi so 
that the resin penetrates in-to all sprues and interstices sntf 

10 thoroughly wets the fibres, as knovn per s« In the art. 

Arranging the roving, in this manner is suitable when the 
lengths Of roving ere disposed along the Xerjftth of the stick or 
at a slight wg'X* thereto > The roving rnoy be arranced in a hoop 
disposition by winding the roving orouind the mandrel . Again t one 
mat mtay bo forruod in this manner , or several hoop-shaped mats may 
be formed t one over the other. 

When plural thicknesses of rovjn^ ^rt provided, tnfc 
fibres may be of different raateriai.3 7 to achieve a 3esL>*efl 
bala/icfe of strength and economy. Thtf fibres may be for example 

20 all of glass, or they mey all be carbon fibres- Or > the mst rc^y 
be arranged in layers of alternating materials. Pigment may be 
added to the resin, deaired . 

Not only duos fcho invention provi.de s vt>ry strong yet 
economical stick, it allows the stick to be of tbo familiar 
rectangular i>hape . The corner rat*ii>& of the reetcrjgle can -be as 
sharp as the radius on the cor? expending, wooden handle* The 

27 siiarprjt^s of the corner is limited by the tendency of a aharp 
corner to be easily chipped in use, not by any restrictions 
imposed by the method of tnar<uf act uro , 



7 



±20t>ZU)i) 

CI AIMS 

- 1 ■ Method of making a hotkey ^tiaJ: fro** fibre- rein for coci 

plaatio Tfttot^iialj 

who-r^ the hooTcey Btiek; h»n a Ivsnti).^, a frlarie, and a 
transition portion; 

where the c;roa r - sec I. tona .1 pro £11 & oC Lho handle J.r: 
differ out front the Drn^Q-ce^tiQn^] p^ofiLe of i;he hlade both in 
breadth and thioknesBj 

and whrjre tho oroas«section£.l profile cf the tr ana it iu/i 
portion ohan<j*s swcothly and progressively fijcom tho profile of 
the handle to the profile of the blade; 

v/hejee th^j tauthod includes the step's of:- 

providing & ^«ya f and roouJda for the preus vhioh 
■LnoliKte a channel- shaped die having a ohanne?. , and a oore; 

jDouldiuci at least a. portion of fche cuic* to shape in the 

providing a mat of fibre rein-forcziiici m^terieil, and 
impregnating BEiid mat with reain? 

i^ftprusBihy thy imprtjej/mtau feiiat hetw&uri the coze and the 

channel i 

o«id maintaining the cora and Chtmual relatively 
irtaticin^ry imfcil the resin has ourcd; 

where the portion of l:he stick tliftL is moulded to shape* 
i/i the mouldy includes the handle Find at least a part of tho 
trana it ion por Lion 

2i MathOu of claim 1, whore the core- ifl removed Kroni Che 

tonulded portion, of the sfcinXj ^fter the r^sin ht?6 cured. 



Method o.C claim 1, comprising i.he f.url.Viftr fihnpv 
forming the coro a« a nuuidr&Jt ; 

wrapping Raid mat. nround \;hp. cove, 4vTlo ecJgee of the ici=5 1 
br3in<J o^er lapped* 

pirC'v lfUtjg a pi ujt$»r in th* 

dtlCl a trucking auiti Mandrel and said Wot iutc> thO said 
channel by pureeing the pJuugor toward* the ciuumdl , 

4* Me**, hod pt claim 3, crjanpirisintj tha further steps ui!:- 

aftier the res(i>i tvts r.'ured, withdrawing thd plunger from 
th* channel j one! withdrawing the mandrel lencrLhwiae with reepecL 
i,o i:he slick handler thereby to provide a hollow inturiur tor the 
hanSla- 

5, Method of clniui 3 wherein tfr\e jnandrel is J.ocated with 

respect the channel l>y engaging the spandrel Lo the blacie or" 
the? hoCfcdy sticfc, and by engaging the Made in the die. 

b. Method l>± olaim £ comprising the c^eypo o£;- 

forming the bUtCta of th* ho^k^y stick with a crieariB to 
receive kfce mandrel, fm^ engaging tbo irumdrel therewith? 

Where no I; only the Iflahdrul but also the area of 
engagement: between <:he uiftnflirel ah<) Hio bladu, *md at least a part 
of the f-.ranBitinn pprtj.on contiguous with the ar&a of the 
engagement are GiKvrEippfcd with ad id mat of fibre re i.n forcing 
material; 

then engagi,i\<y t;h^ frla^fc with the die? 

and, after the Vb2iYi >l6ll» Cfurotf. dl a engaging the mandrel 
froxntha blade, and withdrawing the mandrel lengthwise front fch& 
interior of tha a tick handle. 



7 ■ Method of ciaim 1, yhEre the ^rerp, hau relatively 

movable component b which coma together when T.he pra&f? cjlo&ep,; 

hfrerc t>ie channel and the cv>re nre inom*»tec5 respectively 
to tl-iL* relatively movffole compos en ts of the press; 

the lengtftg of the ole&nnftl. and of the core being 
parallel to each ol/hex and pexpeurliaul &r to lilift direction of 
oiosuxe o± the pre 33; 

tho arrangement be.vncj such f:h.*h the cor© moves into- the 
cbanri&i an the press closes. 

ft. Method of GlDirn 7, comprising thG stops 

poaitianincy auict mat butwoon tho Channel and the core j 
&quee±.in<j the mat thcrobctwaen to for^h after the resitt 
1& cured, elongated component of U-shaped section; 

titakincj a second elongated coiujps-neirt of TJ-ahapBU 1 Eat/tLoi), 
dimensioned so that th£ overall width of t1i4» a nation of out* 
fiompotienfc is substantia 11 y the sama tho distance between. the 
arms of tViO u-yha^ed b^otion c>£ the other oomponfcixt; 

a lid AGc^riacp l:be l:wo caaiponenta. Lory ether one in a id ft the 
Other so as to forta an enclosed hollow tube, l;o comprise fcogethjar 
tho handle and «it lea fit p. part of: the transition porl.ion of: the 
atick. 

5, Method of cl&i™ a where fch« hollov nnkerior of the 

transition portion comprise^ a elot for receiving t'rxe blade e£ 
the stick, and where the blade ia pro-vided with a *pi.<jot for 
en^gemeut XXX the alot- 

St) 



I. 0- Method, of ^Hatia £ , where bhe two components of tlvfc 
handle are *o biieip^d thai:, the brangitiori poct-inci is at the joen^ 
of the hoc Key s+.s.ck, a»d where the sjjigoh enteua t.*i© slot at a 
substantial angle to the ionyitudirwiJ axis cjJ! the handia, 

II, i\ hookey stick a l: least a portion of which is moulded 
from f ibro-xu in forced plttstic material; 

Ivhcre tfte nonfcey Gtick has a handler a blade, and n 
transition, portion r 

where the portion of the stick that 1* noulded tu sha^a 
includes th^ handle and at least a part o£ the transit inn portion.; 

where the cruaa-aootionaf. p>;o£il* of the hundlu ie 
different Jrrom the oroEje-E3BOtion[i] profile nf, the blada bot'ft in. 
breadth and tliicTciiGs* ; 

wh©r« th© cros^'-S^ciiilonal prof ilea of tho tr*CW;i Lion, 
portion ch&ngos smoothly and prngre actively J: rem the profile of 
the hEttidlG to the yro.Cin.e of: the blad«j 

and where said portion i^ Moulded £'i:oni a- Jnnt of fibre 
rain fur uiny inaburl&l which ie Impregnated with resits wd 
ooariprsaaed in a. vnoul.a* 
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